This paper examines the role of firm heterogeneity in multinationals" choice of FDI type and location. Using Korean firm-level data, we find that more productive firms are more likely than their less efficient counterparts to invest in tough markets and choose horizontal FDI against vertical or export-platform FDI across different host countries. These findings, consistent with the recent theories in international economics, suggest that firm heterogeneity may play a significant role in FDI strategy as well as location decision.
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Introduction
During the past years, the world has witnessed rapid expansion of multinationals (MNEs)" activities, albeit there were some declines in 2008 and 2009 due to the global economic downturn. The number of multinational enterprises in the world has grown from around 40,000 in 1993 with 270,000 foreign affiliates to about 82,000 MNEs with 810,000 affiliates abroad in 2008, whose exports accounting for about a third of total world exports of goods and services (UNCTAD, 2006 and 2009) . This rapid growth of MNEs" activities has triggered much research into underlying determinants of location decisions. The vast literature on this topic, however, has been at the aggregate level rather than firm-level and was mainly about the role of host country attributes rather than investors" characteristics in firms" location choices. That is, in previous literature, "who" was missing in determining where to go.
<Figure 1> Outward FDI Flows from the Republic of Korea: 1981-2009 ($ millions, number of cases)
Source: The Export-Import Bank of Korea, Overseas Economic Information System database, available www.koreaexim.go.kr.
Recent developments in the heterogeneous firm trade theory about "who goes where"
have brought the role of firm productivity to the centre of analysis of firms" mode of entry to foreign market. Melitz (2003) and Bernard et al. (2003) have shown that firms (or plants) exporting to foreign markets are more productive than domestically oriented producers. Since 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 invested amount(Left)
Number of New Overseas Enterprises (Right) then, the role of firm heterogeneity has been highlighted in the literature as a determinant of firms" foreign market access. In particular, there is a growing literature that examines the role of firms" heterogeneity in choosing production location. Helpman et al. (2004) introduced firm heterogeneity as such a determinant into a decision of a firm between export and foreign direct investment (FDI). They showed that the most productive firms can invest abroad (i.e.
horizontal FDI) and become multinationals. The hypothesis was tested by several works; Girma et al. (2004) for Irish plants, Girma et al. (2005) for UK multinational firms, Head and Ries (2003) and Tomiura (2007) for Japanese multinationals. They showed significant differences in productivity between multinationals and non-multinationals. Yeaple (2009) also provided a supportive evidence for the hypothesis using US multinationals. In addition, he showed that the most productive US firms invest in a larger number of foreign countries and sell more in each country. He also showed that the role of firm productivity becomes weakened when the host country is large. It seems that the host country characteristics matter for the decision of the multinationals. Focusing on various characteristics of host countries, Chen and Moore (2010) further found that more productive French firms are more likely to invest in less attractive host countries with a smaller market size, higher unit labor cost, a farther distance, higher fixed costs of FDI or lower import tariffs. Aw and Lee (2008) also examined Taiwanese multinationals" choice of location between US (less attractive one) and China (more attractive one) and found that the firms investing only in the US are more productive than those investing exclusively in China. That is, the most productive firms that are capable of overcoming high fixed costs of investment and doing business may be more likely than less efficient firms to enter tougher host markets with small market size, high production cost, long distance from home country, and bad institutions. Yeaple (2009) 
2.Empirical Methodology
To capture the role of multinationals" firm heterogeneity in deciding where and how to locate, we adopt three strategies. We first begin by simple tests for the impact of parent firms" productivity on the scale and scope of affiliates" activities. The impact of firm productivity on affiliates" sales (scale) is estimated using pooled OLS. To test for the relationship between productivity and number of affiliates that are owned by a parent firm, Poisson estimation method is employed. Following Yeaple (2009), we use two measures of parent firm"s productivity: the natural log of parent firm"s sales and natural log of parent firm"s TFP.
We then take into account host country characteristics as determinants of location decision and investigate the interplay between firm productivity and host country attributes in the choice of location. First, we examine the role of host country attributes on cutoff productivity in each industry. In doing so, we regress cutoff TFP of industry-country pair on host country characteristics. We build on Manova (2006) and Yeaple (2009) . The minimum TFP of parent firm which invested in a specific industry of a given host country is used as cutoff productivity. In the gravity model setting, however, we consider quality of institutions as well as other gravity variables. Institutions were not incorporated in Yeaple (2009 
3.Data
This paper relies on firm-level data of Korean manufacturing multinational enterprises.
The data on MNEs" activities was drawn from Korea EXIM bank (Export-Import Bank of The data source of parent firms" financial information is KISVALUE, a comprehensive dataset that contains financial data based on financial statements of all firms listed in KOSPI(Korea Composite Stock Price Index), KOSDAQ(Korean Securities Dealers Automated Quotations), and statutory audited firms. We use data on sales, fixed assets, machine and employment to estimate firms" total factor productivity and firm size.
A number of host country characteristics are used as standard gravity variables. The real GDP and GDP per capita are taken from World Development Indicators. Distance between Korea and the host country and RTA dummy variables are from CEPII and WTO respectively.
To capture the institutional quality of host countries we use annual data from the International Country Risk Guide which reports on the quality of various institutional types. One thing that is noticeable in the above table is the results from IV regressions.
4.Empirical Results
Firm Heterogeneity and Multinationals' Activities
Yeaple (2009) showed that the coefficient on the logarithms of parent size in the United
States is less than one (i.e. 0.538) and stated that it is inconsistent with the predictions of the model of Helpman et al. (2004) . We also had the coefficients less than one; 0.490 in Korea.
However, when we used the foreign direct investment liberalization policy dummy as an instrument of parent size, the estimated coefficient becomes close to one; 1.055. So, our IV regression makes the estimation consistent with the theoretical predictions for multinational firms. Here, we explain for the use of the instrument variable. The dummy for the FDI liberalization policy is 1 when an affiliate of a parent firm was established before 1994, and 0 when it was established after 1994. The year of 1994 is when the foreign direct investment of Korean firms was liberalized and more Korean firms began investing in other countries since then. However, we observe FDI activities of Korean firms even before 1994. These firms involved in FDI before the FDI liberalization policy should be efficient and productive enough to invest in other countries as well as in Korea.
In fact, according to theories of Yeaple (2009) and Helpman et al (2004) , "an increase in multinational activity is driven by a decrease in the cutoff productivity. A decrease in the cutoff implies that the additional firms being attracted are less productive than the incumbent firms." In our Korean multinationals" data, this prediction appears true clearly. That is, if a firm invested and established in other countries before 1994, the productivity of the firm should be greater than that of another firm invested in other countries after 1994. 
Firm Heterogeneity and Country Characteristics
In this section, we investigate the role of firm productivity and host country attributes in investment decision. The main results are shown in <Table 6>. Column (1) reports the To confirm the existence of "pecking order", we further examine how the firm heterogeneity interacts with host country characteristics in location decision. <Table 7>
reports the estimation results for the disaggregated firm-level choices for location. Column (1) shows that more productive firms are more likely to enter any given foreign market. We also find that the probability of investment is increasing in host country market size, good institutions and integration through RTAs while it is decreasing in high labor cost and remoteness from Korea. Column (2) corresponds to the specification in which firm productivity is measured as parent firm sales. The result is largely similar when firm productivity is measured using TFP. The coefficient estimates reported in column (2) have the same signs as those in column (1) and are larger in absolute value. The size of the coefficient of firm size is more than twice as large as that of TFP.
As shown in column (3), by including interaction term between parent firm TFP and host country attributes, we examine how the firm productivity responds to specific hostcountry characteristics across firms in determining location. Except TFP, the signs and magnitudes of coefficient estimates are quite similar with specification in column (1) which does not include interaction terms. On average, a large market size, low labor cost, high proximity, good governance of host country and RTA raise Korean multinationals"
propensity to go abroad. These effects, however, are smaller for firms with high productivity.
Most of the signs of the coefficients on the impacts of interaction between parent firm TFP and host country attributes are opposite to the signs of coefficients on country characteristics except distance. This is more obvious when parent firm size is measured as firm productivity as reported in column (4). Together, these results imply that more productive and larger firms are more likely than their less efficient firms to invest in tough markets with small market size, high labor costs, long distance, low quality of institutions and no trade agreement. This result is consistent with the previous finding reported in <Table 3> that more productive firms are more likely to invest in more host countries. It is also in line with Yeaple (2009) and Chen and Moore (2010) , but again is different from previous literature in that in our data institutions is one of important sources of fixed costs that can influence Korean To check for the robustness of above results, we further estimate the effect of firm productivity and geographical variables on the share of each type of FDI in the location decision. The share of horizontal FDI, vertical FDI and export-platform FDI is measured as fraction of sales to local market, export sales back to Korea, and export sales to a third country respectively. The estimation result reported in <Table 9> shows that the effect of firm productivity on location decision seems to vary across FDI strategies. The parent firm"s productivity is likely to exert a significant effect on multinational"s location and sales decision for horizontal FDI vis-a-vis vertical FDI or horizontal FDI while it is not significant in the case of vertical FDI over export-platform FDI. This result confirms the previous findings. 
5.Conclusions
In this paper, we test whether firm heterogeneity plays a role in multinationals" decision on where and how to go. Using Korean firm-level data, we confirm that parent firm"s productivity may be positively related with performance of its own foreign affiliates and that pecking order of firm productivity across destination holds for Korean multinationals. Above all, we show that more productive firms are more likely to choose market-seeking horizontal FDI rather than vertical or export-platform FDI across different host regions. This supports the theoretical prediction by Grossman et al. (2006) that more productive firms engage in FDI and the most productive firms choose horizontal FDI across regions. The findings of this paper suggest that firm"s FDI strategy as well as location decision may be significantly affected by firm productivity; firm heterogeneity matters not only for where to go but where and how to go.
